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(54) UQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEIVI TO BE SOLVED: To obtain a liquid crystal display panel 
having no irregularity in the display with a good yield without increasing 
the number of production processes. 

SOLUTION: This liquid crystal display device is produced by forming 
scanning lines, gate electrodes 3a, signal lines 7 and thin film transistors 
on a transparent first substrate, forming color filters 9R, 9G, 98 as an 
upper layer all over the substrate including the aforementioned elements, 
forming an overcoat layer 1 0 on the color filters, and arranging pixel 
electrodes 1 1 and COM electrodes in the same layer on the overcoat 
layer. The obtained TFT substrate and a transparent second substrate 
are disposed facing each other, and a liquid crystal 1 3 is sealed between 
the substrates. 
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kE<5o a«nc/^yy^-'>3>^8*Jgjj!c1-5tT 
{i^lO*)5f6<OJ^«|^*ofc<|Rl^T'S5o ^tOt^. S 

i<DmM(Dmmtmuco^\ixti'7-y-<)i'$'9R. 9 
G. 9B^jgfi!ct5o mi(Dmmmmtmm(D 

hMl 0^D±S^^:^'PA*X/^y^{cJ;^3fi!^KL/^^- 

y-yy-rSil 1 lSt>"COM«Sl 

[0 0 4 0] !i(Dtt. 'prji<ttmmnmi itco 
unm<D^%p>MzxT F Tcom^^n'ytK tft© 

^B^<"fcJ6. T F T^DiS±^C;^;v-7^';^^i;:t->'^- 
V>o i:©J;^fCLTTFT»«?:f#fco TFT»«t?=t 

[00 4 1] mcm3<Dmm<Dmm(Dmmc'Di^xmm 

t^o ^^-y^)i'^9±icmminrzmmmmi \t 

±ic&m^nrMu^^ 200 ^mmt^^ ^ ic ltz, 
i>\ m^mm wtc oumm 1 2 t^^Lx^mnn 

2 0 05rl!l)b^-rfcJ6®«^*^T F TaMJ{C|pI»)ji** 

i:LTt> f^^BSl 3i::*^-7^;l/^-9£0rjtciiH 
^«ffil lilCOMWffil 2A^#ffi-r§rci6. :^7-7 

mmmmi 1 i:ttji«ffii 2tciixmL. m^^mKit-k^ 
o*^«^jn, t<D±.\zmmm 1 s^-^ffM 

x\^^r^\,^rzit^mm^ * y *^'>^ < 9& ii> + - >>'7 -y 7 
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5o 

[0 0 4 2] mscDmmmmvimMmm 1 1 i: c o 

[0 0 4 3] i^{C*liR^tC^4(Dj|S|(DJgffi{C-Qt/^TiJi 
5o El 1 0 \ZW. 4 ©^ISg©}gScD#|fiK^:^-r¥ffi0 10 

nriz-'So y-X«Si7 a i: KU-ry^ST bti 

1 0 *^^sjn. ^ ©±Mti:«»fli h ^ 

Wffii^i 4, io<ttfftjim^i*^i 4i:iiM$nfcC0M 

*^'±i:^5=}:3ssH?nTi^5o mscDmmiommtm so 
«tcB^«ffi 1 1 . 1 4 , c oumm 1 2 * 

[pi«fcii*«ffii K nmnmm ARifcoummi 

[0 0 4 4] t9-;^^D»S2±^ciiH^L;g:l^5t)^?«B^ 

iPi*^i/>-a-a«B^BgE[p]ji«r^fc(i?gB^Hjii 3*^^s 

(Dm 4 oiisi®jgffi®ia3s:^a4i. s 1 (Dnm(omm^ 
[0 0 4 5] mi cr)mmmmtmmi>cm4(Dmm<om 

o±^cmm•^nrcm^^^ 200 ^iKiii-r 5 * 5 fc t 50 
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i:*"!. B^flllil 1 i:COM«Si zt^'^/vxmmi 

* ^ - 7 ;!/ ^ 9 ffliq ? nTi^ti-i' ^ymM^itLfc 
tLXi>. m^mMl 3 tti'y-y ^ 9cr)miciimm 

mmi I tcoummi zti'^^^t^tzib. tiv-y-t 
(D^wt^ t ytm K) mm.ni-mm.wxh 5 a* 

~h^l 0*^f^fi!t*n. ^(D±fC?S^BMl 3*w$n 
V\ i^TJ^lC^B^eS 1 3'NCD^Wii'>:a<^:?.o C 

©*jKi©J^K8T*f±iii^«ffi 1 1 i: C OMSffi 1 2 A-Ibj - 

[0 0 4 6] 7:t hU V^^7^'(Cd;?.^^^'-> 

- > ^^ff 9 IS* C^m(DWMX g Wl-xnto; N ^ - 
y^B^LXL^^Ctt^h^. Sm^®7N^->{i 

mxunmm.mmt^w^t'^^mw^Wi^xmnm^ci^i 
jiitnx^^^rzif)immmmt^^m(Dm.m^'>r^ < 4 

[0 0 4 7] ^Aiz:$i^m<Dm5(Dmm<DBmicr:>i'XM 
mt^o m5(Dmm(Dmmiimi(ommmmtmm(r) 

^mxuMiEnrcT f Ta«i:^^^sffi<7)rfe^BiE^®p] 

(omizim^Bmi 3*^sB?n^«^t4-:>Tc^§o c 

CX\ f«rBlft5®»S^?tt»«{cWtciE[p]^nT(-^ 
(Om^^^^ZOOims (a) . (b) ic^st^olc. 

mmnmi 1 i:coMM«ii 2F^{c^w*^fg4bTv^i& 

^^om^Bm\^miz^K)t^'ei^-7xm\^Lxi^^o 
[0 0 4 8] !icx\ ^-hmms aicmE-^muLX 
mmh^yyX'^i ctft) ^^Mc-rsi;. kh'v 

|qlEatTi/^SCOM«jil 2 0F^tc«W7b^iiesn 

5o ^Lx. nco^mzj:^)^ m^B^^zooii. mm 
mmi 1 i:-n{c*t(R]gESLTi^scoM«ii 1 2(Dfyi 

LT> 1 *5cfct;SS2C031.(|iJ{cSB?n/cfi7^«« 

M%mmiii^m'^n&izmmLxis< n tx\ iMLfz 
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0 <DBe[B]:^[R] tL. -'y5oym^^(omMm^ 9 o jg 
[0 0 4 9] !i(omm<Dmmx'ii. m 1 ^o^si<7)jg^t 

l^filt. Av-7^';i'^9±tcBHfi$nfciii^«1i 1 1 10 

cD±{cSBH*nfc?SB^B5i'i^2 0 0^|g»i-rSct9t L 
fc. Si^^^K.i.^P>tf. *7-7-i';l/^9i:tSB^Bji 1 3 

H^wffii 1 tcoummi zt^m/vvmwi 
^20 o^mti-'trcisb(Dmmn f Tmi&mim*)]^,^ 

tLTt. JSii/ii 3i;;«7^-7^';l'^9©F^{c{iB|g 
Wi 1 tcoMmffii 2A^#ft'r5fci6. ij'p-y^ 

Mffii 1 i:«a«ffii zKm.L. m^umi^ii±tri^ 

-rj-Mi 0*^?^fi!c^n, ^£0±(c?K^b11 3A^Jgfi!c 

^nri/^^A^ *-/^-3-hsi o{±0*4#*^^$n 

L^i/\ cl:oT*P.(c?ga«l 3'\O^W{±'>^<«: 

[0 0 5 0] c(Dmm<Dmmi:t,i. mmmm 1 1 ^ c 0 
±ti^^ctim<. ^■oxm^Bm(Dmmifr^^±t<^ 

[00 5 1] :^^{C*|8B^^^m6tO||5S^CJg^toV^Tl^^ 

cor^t{it«B^Be 1 3^W?n^«fi!ci:*oTi/^5o ii 

[0 0 5 2] i:i±(o ^^{cmf^-^ntzm^mTrMmx 

{±. 06 (a) . (b) (C/i^-Tct^^C. m^Bmi 3t« 
^*^A^A^oTl.>*V^i:t(C}i, ^a^aJil 3 JC^iiit 5?Sb^b 
^J-?2 0 0ii. *«lCJS(S"Sit{cE(p]LTl^§o m^B(D 
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JE«•0]ioLTTFT*3^y^i:•r«i:^ y-x«fli7atc 
«ff*^EnAo$nT. iffi^Wffii 1 i:iinE>ttiB]ESLT 
V^5C0M«ffil 2(0F^(C«^j!)'i^e$n5o ^LTC: 
(Dmwcj:0> Jg^B^?2 0 ottiii*«1S i itcnic 

^^fn]EBLTV^5«ii«ffil 2CDr^tCjglS?n§«^« 

mt¥nxrj:\,^rzi6. mmrsoym^B^^n 2 ^isjtc^*^ 
tixmn^o 

[0 0 5 3] c(D^oic^mm(OBm(oljrixu. m\ 

icm^mimm^i]Q^^zt^Lrsi<xt. mmim 
^B(^9iti^y5\^^'7^mt^ctfi^x^. lum^f^iittm 

(oum^n^\ wmsif^(Dmm^mi6xmmicu mm 
ibic^ iE^izm^B'pic^pmm^Lrzm^^(D^y^-^ 

-TiSKScDi 5 J: *) ?gB^B£DSHfR]^»T- 1 

9 6/7-rf-i'-:5^7'Ja' 9 etD^fVi^'xX h • :t7" 
• T-^'-A;!/ • '^-T/^-X (AU-LCD' 9 6/lDW 9 6Dig 
est of Technical Papers) P.337tCfa^?nTl''S 

^^S8l>f-r5o c:<7)J:9«:^fiJiHlR]<D;^fi£{i<fc<Sn?.n 
T V > 5 *\ ?^B^B * t '>M^^ L fc S^tttD t / V - $ 
lit V riv-^&iS^^ik-r 5 ii i: ct »3 . igKiB${c*5i. ^ 

xi>^'!)mm^c^wl^WLm•r^iltt^xt^o ^mmc 

[0 0 5 4] r^tWttt^ /V 

fz. ^%m(Dmmx^mt^-s>'>^^{t-^m<<t. m^m^^ 

^X'^m-^n^^(r)X'\,ifSi\^rz^. r)V^\yym^^t 
^^ors.mm.<Dh^i>(Dxh-:>x^^i\ ^tz. s^-n 

[0 0 5 5] ^^m<DBmx^mt^^^rz\,mmmi 

Ub-h. 7^;l/X^;l/7^"Jb-h. 7"h + '>x^;l/ 
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h. N. N->>"^f-;L'75yx^;l/7^UU-h, v-'v- 
^P'^y^-;V7^U U'-h, >/*5/^D^>xx;l.7^ 

7U;l/7^UU-h, -ry3}?x;l/7^!7UU-h. -TV-r 
iy;l/7 ^' U h . ^•>U;l/7^Ul^-h, t^l^jj-.'jy 
7^yU-h. 7x/4^i^xf-;l/7i";i^-h. 7x7 10 
4^i/>'xf-Uy^);n-;I/7^';U-h, 2, 2, 2- 
h';7;l/;tnxf-;l/7^UP-h. 2. 2. 3, 3. 3 
-^y^7;l'4-p7Dlf;l/7i'U-h, 2, 2, 3, 3 
-xh7 7;b>a-pyntf;l'7^";U-h, 2. 2, 3. 
4. 4. 4-'\+-9-7;l/:tD7'^;l/7^"JWh^<^>¥ 

^ei7^';u-hfk^%*<$ffl-r§i:,!;A^T-t5o s 

2-xf-;l'^+>';M^^<; U-h, 7'f-;l/xf-;l/ 
^^^UL—K. 7h4^iyx^;M^^'JU— 2- 

h, i/^P^+^;l/^^^U U'-h, 2-bKP+i^7 20 
Pk!;M^^"J U-h, 2-xh+->x9';l/7^'J 

N, N--:^x^;U75/x^;l/p<^^>; 
N. N-v'^f-;l'7 5 7x^;l/;/:5r^";b-h, >'->^' 
P'^^y^-;!/^^^!; l^-h. p^yr-;l/^^ 

7;l/7 U ^ ^ 'J U- h , -TV 4<x;l/^ ^ ^ U 

h. =^)lt^^)y:A^^^)]y-V, 7xy+i^x^;l/p(^? 
^ U h , 7 X y ^^i/v^xf-l^y^U u-)]/:^ 3f ^ U 
U—h. 2, 2. 2-h«J7;l':tPX^;l/;^^^"; U- 30 

h, 2. 2. 3. 3-r hv7;l/5j-P7Pi^;l/^^^"; 

U-h, 2, 2. 3, 4, 4, 4— ^+-9-7;1'*p7'^ 
fflfSiliiA^TtSo ?e.fC^ 4, 4'-ki-7xx;!/i>- 

-h. 1. 4-ifX7^';p-r';i'^+>'^>-tfy, 4. 

4 • - id~X7 ^ >; p-i';l/5i-+>'>''7xx;l/x-f;k 
4. 4' -H:X7^UP-r;l/:f+>^v^7xX;V^^>', 
3. 9-trx [1, 1 -iX'p(f-;l/-2-7^";P-r;l':t 
+i/xf-;l/] -2. 4, 8, 10— fh^xep [5, 40 

5] -^y^ijy, a, a' -ifx [4-7^';P'i';i'^ 
4^>'7xx;i/] -1. 4-i^-ry7Pt!;i/'^>'-tfy, 

1. 4-trX7^'JP-r;l'^+->7-h77;b3fP'^y-tf 

y, 4. 4'-e:x7^';P'f;i/5f4-i/;e-^^7;i/:tP 

e7xx;l/. i/xf-uy^y n-;l/i/'7i"; U- h. 
1. 4-y3iyi^^-)li^7^Vly~y, 1, 3-7^ 
Uy^/'J 3-;l/>;7^ y U-h, iy'y^P^y^x;l/s; 

7^'yU'-h, ^y-bp-;i/>'7^'y u-h, i, 6- 

'N+-9-y>^;i--;l/y"7^y U—h. ;t'.:t^>^yl/^^y3 
-;l/i^7i'y U-h, xhvx^uy^y3-;l'>;7^' 50 
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yu—h, hy;^^p-;i/:/p/^yhy7^'y i^-h. 
'^y^xyxy h-;i/rh'57^y P-h, ^y^xy 
xy h-;bhy7^y u-h. y> y y^p-;i'7p/N 
>'-fhv7^7y u-h. j^'-^y^xyxy 
7^i; y-^y^xyxy h-;i/ty ti Kp^^y 

^y^7^Ub-h, 4, 4'-v''7^'UPY;l/7t-+y 

x^;i/-^y, 4. 4'-y'7i'yp-i';L'^4^y>^yf-;u 
xf-zi/'^y. 4, 4'-i^7^yp-r;i/;i-4^yy'x^;i/ 

X^;l/'N;y, 4, 4'-i/7^7yp-l';l/;*-4^y>^"7pe 
/I/Xf-yl/'^y, 4, 4'-i^7^7i;p^;l/;^-^yy7f- 

;l/Xf-;i/'>^y. 4, 4' -y'7^y p-f'-'i/^+yy"'^y 
f-;i/x^;i/'-<y. 4. 4" -y'7^'y p-T/i/^t+yy^N 
+y;i/Xf-;i'^y, 4, 4' -y'7^ y P-Y;^7^+yi^' 
7;l/^PX^;l/'Sy, 2, 2, 3, 3, 4, 4 -^++)- 

yyi/^p'^y^ yi^t-jv- i . 5 -y*7 ^ y h . 
1. 1. 2, 2, 3, 3-^4^+f7;L':tP7nk?;l/- 
1, 3-y'7^yu-h, 7u^y7^'y y-h^ua 

^11(0^^^67^ y h^k^^^^ffli.^'S^ il/b^T t 
5c S^xf-uyyyrT-;i.y^^^u y- 

h. 1. 4-7^fy-y:4--;i/v'y ^^y y- h, i, s 

-7f-Uy^^y3-;Py'^:5f^y y-h. yy^p-^y 
^-/l/y^^^'yy-h, yy-bP-;l/yy^f^'i; y- 

h, 1, 6-^^^yi/:t~)li^:^^^^JU-h. ^-t 

'^yf-;i'^^y3-;i/yy^^y y-h, f-h^x^^yy 
if y p -;l/y*p( ^ ^ y y- h , h y y ^ p -;u y n / ^ y 
hyy^jf^y U'-h. ^^y^xyxy h-;i/f-hvy^ 
^yix~h. --?y^xyxy h-;i/hyyi$?^y y- 
y'hyy^p-;i/7p/^yf-h'7y^?i'y u-h, 
y^^^y^fxyxy b-;i/'N:^-y-y ^f^y y-h, y^y 
^xyxy h-;i/*y t Fp^^y^y^^y^^y u- 

h, 2, 2, 3. 3, 4, 4 -^+f-7;l/;i-p-^y^y 

y;i--;i/-i. 5-yyaf^y i^-h, •i'U^yy^?^ 
[0 0 5 6] s/c. ^mm(Dmm(Dm^(Dmw]mmi. 

46. 7-y^7C^^-tt?ia5i-?fk-&1^t:-SoTtJ;l-, z 
(D^r>rjiM^^it'^VStbX. 2. 2, 3. 3, 4, 4 

-'\+-tJ-7;V;i-n'^y^yy3t-— 1 , 5-y"7^'y 

U-h, 1. 1. 2. 2, 3, 3-^4^+f7;l':tPyP 
tf;l/-l. 3-y*7^'yU-h, 2, 2. 2-hy7;l/ 
;tPXf-;l/7i'y h, 2, 2, 3, 3, S-'^y^ 
7;l';tP7Ptr;L'7i'y y-h, 2, 2. 3, 3-xh 
7 7;l'5i-P7Ptr;P7^'y U-h. 2. 2, 3. 4, 
4. 4-'\+-9-7;l/^P7^;l/7i'y U-h, 2, 2. 

2- hy 7;i'^px^;i/y:?^y y-h, 2, 2. 3. 

3- f-h77;i/;i-p7'pt!;i/y^^y y-h. 2, 2, 
3, 4. 4. 4-^+-9-7;l/:tP7f-;l/y^'^y 

h. ':7U:5'y7^'y u-h*yrfvi??r#tr{ka-i%A^b 
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[0 0 5 7] :^mm(Dmmicmt^M^^it^i^t l 

i^-Z-pff-;!/- 1 -7x-;l/- 1 l-(4- 
'fVfu\£)l7ji-Jl) -2-t: KP+i>-2-^f-;l/ 
•:ft3/Vy- i-ty, 1- (4-Fr'>;l'7x-;l/) - 10 
2-t KD4^i/-2-^^;l'>^p/^y- 1 -tym(D7 

7xx;I/^yv^7x/y. 3, 3 -i^^f-;!'- 4 h 

4^>'^yy7x/y^CD^yy7x/y3^. ^;t+'9->' 
yy, 2-^D7i/f-?i-+-»^yy>', 2-^f-;l/f-^+'9- 

1^fflT?^5c, 20 

[0 0 5 8] mm^<Dnmimftm(DMm.mmmm 

f)'^\^±.-r^tti>iz^ ftmrnnittmn^o tf 
Tat5{i^i(Dii)i(D^ffii:i^iicottD^fflv^/-c)^)'t. m 30 

2, ^3, ^4©||Sii£0JgS|OTFTafi^fflV>Ttct 

[00 5 9] c(Dm6 oymmff^mmx'ii. m 1 ©ssio 

mi 1 i:coM«ffii 2<Dmcm^^m^t^!itx\ 

icLfzo m^m^^^ji^is. :^^-7^>i^9tm^Bm 
1 3 tt)\ mmmm 1 1 1 coumm 1 2 

2 0 0*«|*>-rfcJ6O€^*^T F T»tglRiJt|Bl>3 40 

'^^ij ^-7 ^ 9icma-sti^n^-ft yif mmt 
m^nm i tcoumm \ ztrntEt^rcit. 

IB^WS 1 \tZOU (itffl) 1 2 fcHX^L. iS^ 

Sfc. ;(;^-7^';l/^ 9 
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[0 0 6 0] Sfc. u©||3gtO?g^T{i:. S 1 ^^USSW 
illl«ffii ii:COM«<ii 2;b^^-a3 

[0 0 6 1] 

ii>(Onm^T F T»«»i:iil*)ii*i*'7-7^';l/<5?{cen 

in ? n^m^-c t yti^m^it LtztLxi.. m^^mtfj 
'7~7^^i^(Dmc immnm tco Mnmfmt±t 5 
fc46. i]^~7^)i^(D^m^-<tym'f>)tiitmmi. 
mni^x$>^mmmmiicoM («a) mufciixmL. 

Tt^^0^fc46^*ei«!I-r:=J->'*^'>^ < 9&H^ + --y7 -y 7 

[0ffi©iai*«:|fiW] 

[0 1 ] ^^mo)m 1 Olli5i5«OJ^®«0«)S?:,T^-r¥ilBl 

[0 2] mi(DA-K'm(Dmmmx-&^o 

[03] 01OB-B'JS<D»fffi0T'fe-5„ 

[0 4] (a) . (b) ii^mE<Dm^Bmmmmicm 

[0 5] (a) . (b) ii:^mn<Dm^Bm^Mmicm 

[0 6] (a) . (b) ii^^m(Dm^B^^^mmicm 
^m^Bmmmmt^m^mr'$>^o 

[07] (a) ~ (h) , (a") ~ (h') (±*5SR«0 

[0 8] *ii^©s3®iisig®jg,«®«^^.7^-r¥ffi0 

[09] 0 8O)A-A'*|cD»fffi0T?S.5o 

[010] ^^m<Dm4<Dmm<Dmm(Dmi&^n'^t¥m 

0T*5o 

[011] 0 1 OCDB-B'^<DWTffi0T'$'5o 

[012] '^^m 1 ©«^^^-r¥®0T'fe5o 

[013] 0 1 2(7)A-A'ife|cDK®0Tfe§o 
[01 4] ti!E«P2©#|fi!t*5^-r¥ffi0T'«5o 
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[H 1 5] EI 1 4cDA-A'S£DWfffiia-C-S.5o * 


7 a 






[01 6] (a) ~ (h) imm\2<DWtxu^m 


7 b 
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9G. 9B 
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[HI 8] HI 7©A-A'^©»rffiiaT'fe5o 


1 1 








1 2 
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1 3 
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1 4 


nmmmm 




3 a v-hmm 10 


1 5 


m^s 




4 ^^-hmmm 


2 0 


mm 
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2 1 


mmm 




6 nm^mm 


2 5 
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7 mnm * 


2 0 0 







1-66617 




(15) 



It 2001-66617 



imi 5] 



mi 6] 




3a 5 6 1 11 
20 , 21: 



[01 7] 



<a) 



(b) 



(c) 




I— A' 



□ 
□ 



mi 8] 





(16) 



2001-66617 



aimm^ m azmm^ tarn mm 

azmm^ F^-A(##) 2HO92 GAH JA24 JA40 JBOS JB33 

MP^UmZ^KTBl^m B*«^ffi JB51 JB56 JB57 JB58 KA18 

S^tirt KB04 KB23 KB26 HA05 MA27 

(.72Mm^ E# MAS? NAOl NA27 NA29 PA02 

MPMmK^^TS 7 # 1 ^ B^MMM PA08 PA09 PAll QA07 



